A yeast ribosomal DNA-binding protein that binds to the rDNA enhancer and also close to the site of Pol I transcription initiation is not important for enhancer functioning.
Using the gel retardation assay we have identified a protein that can specifically bind to a site within the enhancer of the 37S pre-ribosomal RNA operon in yeast, as well as to a site 210 bp upstream of the site of transcription initiation of this operon. This protein (RBP1) has been partially purified by means of heparin-agarose chromatography and protects 20 bp in the rDNA enhancer, and 25 bp in the initiation region, against DNase I in an in vitro footprinting assay. In vivo footprinting studies using methylation of intact yeast cells with dimethylsulphate, indicate that the same binding sites are occupied in vivo as well. Deletions that abolish binding of RBP1 to the enhancer in vitro, as well as linker insertions into the RBP1 binding site in the initiation region that strongly diminish in vitro binding of RBP1, have no effect whatsoever on the enhancement of rDNA transcription in vivo. This was studied by deletion/mutation of the RBP1 binding site in vitro in an artificial ribosomal minigene and measuring the effect on the minigene transcription in vivo in yeast cells, transformed with the deleted/mutated minigenes. It can therefore be concluded that binding of RBP1 is not an important parameter in the functioning of the rDNA enhancer in yeast. Using the same minigene system we also show that RBP1 is not involved in termination of RNA polymerase I (Pol I) transcription at the main terminator T2.